Introduction {#j_jccm-2020-0014_s_001}
============

Venlafaxine is a serotonin-noradrenaline reuptake inhibitor and is highly effective in the treatment of major depressive disorder \[[@j_jccm-2020-0014_ref_001]\]. Overdose is associated with numerous life-threatening complications like adrenergic excess. There are numerous case reports of refractory cardiogenic shock and arrhythmias due to ingestion of high amounts of venlafaxine \[[@j_jccm-2020-0014_ref_002], [@j_jccm-2020-0014_ref_003], [@j_jccm-2020-0014_ref_004]\].

Two pathomechanisms of cardiac output failure have been suggested in venlafaxine intoxication. The first hypothesis is myocardial stunning by excessive adrenergic stimulation \[[@j_jccm-2020-0014_ref_005]\], similar to the possible pathophysiology of Tako-Tsubo syndrome (TTS). This theory has been supported by findings in animal models \[[@j_jccm-2020-0014_ref_006]\]. Cardiac function usually fully recovers, although there are also reports of patients with remaining left ventricular dysfunction, possibly caused by catecholamine-induced direct myocardial damage \[[@j_jccm-2020-0014_ref_007],[@j_jccm-2020-0014_ref_008]\], through myocytal calcium-leakage \[[@j_jccm-2020-0014_ref_009]\].

The second hypothesis is myocardial stunning through inhibition of the inward sodium current, which is dependent on the venlafaxine concentration \[[@j_jccm-2020-0014_ref_010]\], resulting in inhibition of the cardiac action potential.

Therapeutic approaches are usually limited to nonspecific supportive therapy until the adverse effects expire.

In this case report, the early use of ECLS as an ultima ratio approach is described.

Case report {#j_jccm-2020-0014_s_002}
===========

A 27-year-old female was admitted to the emergency department of the University Hospital Schleswig-Holstein, Luebeck, Germany after ingestion of an initially unknown dose of delayed-release venlafaxine and a large amount of alcohol several hours before. She suffered from hallucinations, hyperreflexia, mydriasis, trism, opsoclonus and myoclonus, suggestive of the serotonergic syndrome. Initial vital parameters were as follows: body temperature 37.0° C, blood pressure 115/80 mmHg and pulse 145 bpm.

On admission, an electrocardiogram showed a sinus-tachycardia with prolonged corrected QT-interval (QTc) of 513ms with a standard QRS width. Her blood-alcohol level was 2.32 ‰ and her glucose level was 238 mg/dL. Additional drug screening tests were negative.

Symptomatic therapy was established. The patient was given 2000 ml Sterofundin^©^ (B. Braun Melsungen AG, Melsungen, Germany) and a total of 12 mg of midazolam (Hameln pharma plus gmbh. Hameln, Germany) both intravenously in the first twelve hours after admission.

She was immediately transferred to the hospital's intensive care unit because of severe intoxication with multiple agents and high risk for hemodynamic failure.

Glucose 200 ml of 20% glucose solution (G20%^©^, B. Braun Melsungen AG, Melsungen, Germany) was administered because of recurring severe hypoglycaemia in the following hours.

The patient's blood pressure steadily declined, and a severe chest wall rigidity with hypoxemia made invasive ventilation necessary 12 hours after admission. For the induction of anaesthesia 5 mg of midazolam (Hameln pharma plus gmbh. Hameln, Germany), 50 μg of sufentanil (Hameln pharma plus gmbh. Hameln, Germany) and 50 mg of rocuronium (Fresenius Kabi Deutschland GmbH, Bad Homburg, Germany) were administered intravenously as a bolus.

Directly after induction of anaesthesia, which was 12 hours after admission, vasopressors, noradrenaline up to 10 mg/h, and dobutamine up to 30 mg/h, were needed to support circulation. The patient developed a progressive lactic acidosis, from 1.8 mmol/L continuously increasing to 19.1 mmol/L within five hours after induction of anaesthesia.

Transthoracic echocardiography (TTE) revealed a severe left-ventricular dysfunction with a left ventricular ejection fraction (LVEF) of 10-15 % with global left-ventricular hypokinesia thirteen hours after admission.

Due to rapidly progressive hemodynamic instability, veno-arterial extracorporeal life support (ECLS; MAQUET CARDIOHELP®) in a femoro-femoral configuration with high blood flow was established 17 hours after admission.

Diffuse bleeding aggravated the situation. The patient's INR was 3.6, PTT was 62 s. under heparin therapy, antithrombin III was 28%, fibrinogen levels were 0.4 g/L and GOT \> 7000 U/I. Hence, acute liver failure with disseminated intravascular coagulation was diagnosed.

Venlafaxine serum concentration was \> 720 μg/L, as determined by high-performance liquid chromatography and electrospray ionization with tandem mass spectrometry.

Acute kidney failure ensued requiring the initiation of slow low-efficiency dialysis via Shaldon catheter, which was continued for fifteen days.

While the patient was on ECLS treatment, systemic heparin was used to prevent clotting in the ECLS circuit and the dialysis circuit.

After explantation of the ECLS regional calcium citrate anticoagulation was used during dialysis. A continuous intravenous application of 400 IE/h of unfractionated heparin was given to prevent thrombosis until day fifteen post-admission.

On day four post-admission the patient developed septic shock. Her serum procalcitonin (PCT) levels were 11.6mmols/L and her serum lactate 5.6 mmol/L.

Based on these data, a decision was made to increase noradrenaline and fluid replacement.

Ventilation was pressure controlled, and oxygen demand gradually increased. A chest X-ray showed infiltrates, resulting in a diagnosis of ventilator-associated pneumonia being made. Antibiotic therapy was initiated with meropenem for eleven days and vancomycin for six days.

Anisocoria and distorted pupils were recurrently observed. However, cranial imaging provided no explanation, and within 3 days, the pupil abnormalities disappeared.

Unusually high doses of sedative medication with up to 1.2 mg/kg/h of midazolam (Hameln pharma plus gmbh. Hameln, Germany) and 0.8 μg/kg/h of sufentanil (Hameln pharma plus gmbh. Hameln, Germany) were needed, most probably because of a sequestration in the ECLS circuit.

Two-dimensional echocardiogram showed a gradually recovering left ventricular function with a LVEF of 45% on day seven and a LVEF of 55% on day 21.

ECLS was weaned on day seven post-admission, and the patient was extubated on day fourteen post-admission at which time the pneumonia had sufficiently improved. She was immediately oriented and showed no signs of neurological damage apart from a clinically apparent lesion of the N. peroneus.

She was transferred to a general ward and later to rehabilitation.

Discussion {#j_jccm-2020-0014_s_003}
==========

This case demonstrates numerous aspects of venlafaxine intoxication. The management of this condition remains challenging, especially when the drug overdose has been ingested many hours before or at an uncertain point of time prior to admission to a hospital.

Peak blood levels of drug concentration are usually expected 2-3 hours after ingestion \[[@j_jccm-2020-0014_ref_011]\]. Cardiac symptoms of venlafaxine intoxication are typically arrhythmias, prolonged QT-interval, tachycardia and hypotension. Reduction of the right and left ventricular systolic function has been hypothesized as caused by similar mechanisms as in TTS \[[@j_jccm-2020-0014_ref_012],[@j_jccm-2020-0014_ref_013]\] as well as cardioplegia due to inhibition of the inward sodium current \[[@j_jccm-2020-0014_ref_010]\]. In our patient cardiac function fully recovered contrary to other reports of patients with a remaining reduction of LV-function, most likely to catecholamine-induced direct myocardial damage \[[@j_jccm-2020-0014_ref_007],[@j_jccm-2020-0014_ref_008]\]. Hepatotoxicity of venlafaxine is infrequent and caused by direct cell damage \[[@j_jccm-2020-0014_ref_014]\], in association with high drug doses \[[@j_jccm-2020-0014_ref_015]\].

Hypotension is usually not responsive to fluid administration \[[@j_jccm-2020-0014_ref_003]\], thus requiring high doses of catecholamines, usually for several days. The latter is disadvantageous since serious side-effects of prolonged vasopressor-therapy may occur, and the appearance of TTS in venlafaxine intoxications may be linked to the already existing catecholamine-excess. ECLS is a well-established alternative to giving these enormous vasopressor-dosages. Using ECLS might be mandatory in severe cases of venlafaxine intoxication. A threshold for life-threatening toxicity cannot be given, but there are several reports of fatalities after ingestion of about 6 g of venlafaxine \[[@j_jccm-2020-0014_ref_016]\]. To our knowledge, two other reports successfully used ECLS following venlafaxine intoxications with 18.5g and 20 g of venlafaxine \[[@j_jccm-2020-0014_ref_002], [@j_jccm-2020-0014_ref_004].\] No case reports of survival of such extreme intoxications without ECLS have been identified in the literature.

There is no specific antidote to treat venlafaxine intoxication \[[@j_jccm-2020-0014_ref_017]\]. Due to the large volume of distribution, venlafaxine cannot be eliminated via haemodialysis. Drug-elimination as early as possible is essential, especially since the drug-metabolism is saturable \[[@j_jccm-2020-0014_ref_018]\] and prolonged, especially when kidney or liver function is impaired. There are reports of successful drug-elimination with Cytosorb® filters and infusion of intravenous lipid emulsion \[[@j_jccm-2020-0014_ref_002]\] as well as reports of the use of cypro-heptadine \[[@j_jccm-2020-0014_ref_004]\]. This may be a promising approach in the early stages of the intoxication or after ingestion of the extended-release form of venlafaxine. However, clinical benefits remain unclear. Cardiac arrhythmias often occur with QT-interval prolongation, and they are among the main reasons for high lethality. Lidocaine has been reported as an effective treatment in case of ventricular tachycardia in venlafaxine intoxication \[[@j_jccm-2020-0014_ref_003]\].

Complications reported in patients receiving lipid emulsions and veno-arterial ECLS support include lipid agglutination and clogging \[[@j_jccm-2020-0014_ref_019],[@j_jccm-2020-0014_ref_020]\]. Also, there are reports of fatal outcomes linked to the administration of lipid emulsions in intoxication with lipophilic drugs \[[@j_jccm-2020-0014_ref_021]\]. Due to recommendations \[[@j_jccm-2020-0014_ref_019]\], lipid emulsion, as rescue therapy, should be withheld in poisoned patients receiving veno-arterial-ECLS.

Hypoglycaemia and early lactic acidosis could be explained because of the β2-adrenoreceptor stimulation and thus augmentation of glycolysis \[[@j_jccm-2020-0014_ref_022],[@j_jccm-2020-0014_ref_023]\]. Therefore blood glucose levels should be monitored closely.

Neurological symptoms, including seizures, are frequent. In our case, the patient exhibited a severe serotonergic syndrome, which made intubation necessary. Midazolam has been used successfully to treat seizures and perform sedation. High dosages were necessary from the beginning and increased significantly after the establishment of ECLS, most probably due to sequestration of lipophilic drugs, such as midazolam, fentanyl and maybe venlafaxine, in the ECLS-circuit \[[@j_jccm-2020-0014_ref_024]\]. When dealing with ingestion of the extended-release form complications due to a bezoar should be taken into consideration.

Conclusion {#j_jccm-2020-0014_s_004}
==========

In patients with intoxication of a potentially fatal dosage of venlafaxine, cardiogenic shock is often rapidly progressive and refractory. Therefore transferring patients to a hospital with ECLS-standby seems obligatory. Early use of ECLS in progressive shock as a bridge to recovery was shown to be one of the key elements in successful treatment, thus making a full recovery possible.
